Brain mitochondria as a primary target in the development of treatment strategies for Alzheimer disease.
Alzheimer's disease (AD) and cerebrovascular accidents are two leading causes of age-related dementia. Increasing evidence supports the idea that chronic hypoperfusion is primarily responsible for the pathogenesis that underlies both disease processes. In this regard, hypoperfusion appears to induce oxidative stress (OS), which is largely due to reactive oxygen species (ROS), and over time initiates mitochondrial failure which is known as an initiating factor of AD. Recent evidence indicates that chronic injury stimulus induces hypoperfusion seen in vulnerable brain regions. This reduced regional cerebral blood flow (CBF) then leads to energy failure within the vascular endothelium and associated brain parenchyma, manifested by damaged mitochondrial ultrastructure (the formation of large number of immature, electron-dense "hypoxic" mitochondria) and by overproduction of mitochondrial DNA (mtDNA) deletions. Additionally, these mitochondrial abnormalities co-exist with increased redox metal activity, lipid peroxidation, and RNA oxidation. Interestingly, vulnerable neurons and glial cells show mtDNA deletions and oxidative stress markers only in the regions that are closely associated with damaged vessels, and, moreover, brain vascular wall lesions linearly correlate with the degree of neuronal and glial cell damage. We summarize the large body of evidence which indicates that sporadic, late-onset AD results from a vascular etiology by briefly reviewing mitochondrial damage and vascular risk factors associated with the disease and then we discuss the cerebral microvascular changes reason for the energy failure that occurs in normal aging and, to a much greater extent, AD.